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die Leaver begins to move. This will be evident, if: 
you Jet the Weight 4. hang at D, whilft the Weight *, 
ies above it : For if then you move the Leaver, the.- 
Weight 1 will rife four times as faft as the Weight 4. 


XI. A Method for rowing Men of War in a 
Calm. Communicated by Monfieur DuQuet. 

T O perfed: the Art of Navigation, Two Things- 
feem principally wanting ; viz. An eafy Me¬ 
thod for finding the Longitude at Sea ; and a Way to 
give a Veflel. its Gourfe, when there’s no Wind Bir¬ 
ring- 

I flatter my felf to have found the laB ; and hope 
to make it appear, by Reafon and Experiment, That 
a Man of War may make a League an Hour in a 
Calm, by Means of: revolving Oars, which are eafily 
apply’d to the Sides of the Ship, without occafioning^ 
any Incumbrance : As Hhalf make appear by the fol¬ 
lowing Account, after having deliver’d my Notion of 
the Motion of Bodies in Fluids. 

A Body fwims upon Water-,, when it weighs lets 
than the Volume of Water, whofe Place it takes up$ 
and it finks more or lefs in the Water, only in propor¬ 
tion as its Volume is more or lefs increas’d. 

A Body lying in Bill Water, is as it were in JEquilP 
brio ; the leaft Effort gives it Motion, and makes it 
lofe that Equilibrium. If the Effort be continued, tho* 
ever fo little, the Motion it communicates will be ve¬ 
ry 
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ty fenfibte. How great foever the Weight of the Bo¬ 
dy be, when ©nee it is in Motion, it will always con¬ 
tinue (o, if nothing hinders. 

Upon thei'e Principles, I confider the Motion a Vef- 
fel receives by means of Oars, and the Application of 
Hands that fet it a-going. The Impetus of the Hand, 
apply 'd at one End of the Oar, and the Refiffance the 
Water makes againft the other End, are both imprefs’d 
upon the Point, where the Oar refts upon the Vef- 
fcl. This Point is like the Fulcrum of the common 
Leaver, which always bears the Sum of the Weights 
at both Ends, befides the Weight of the Leaver it 
felf: So that the greater the Effort is at one of the 
Oars, and the Refiffance at the other, fo much the 
greater is the Imprefllon, which the Point or Fulcrum 
receives, in order to its being put in Motion. A Gal¬ 
ley, with two Oars only, would go as faff as it does 
with the ufual Number ; provided the fame Number 
of Hands were apply’d with equal Vigour to the two 
Oars, and the Oars were ftrong and broad enough to 
make the neceflary Refiffance : Becaufe then the Ful¬ 
crum of the two Oars would receive as much Impreff 
fion, as all the Fulcra of the common Oars taken to¬ 
gether. 

This Conffderation put me at firft upon contriving 
a Way, how to apply a greater Number of Hands to 
the common inclined Oars ; but, after feveral Tryals, 
I threw them afide, and made ule of perpendicular 
Oars; becaule the firft do only skim the Water, and 
('when the Sea is rough, and the Waves run high) they 
don’t take Water oftentimes, and fo become ufelels. 
For, in this Cafe, the Rowers are tript up, for want of 
meeting a Refiffance, 
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This Inconvenience is avoided by the revolving 
Oars ; becaufe they take the Water perpendicularly, 
and enter far enough not to mifs it : And if the Water 
fliould happen to evade the Stroke, the Rowers would 
not be fo incommoded ; becaufe they would be (up- 
ported at every Vibration, which is only of three 
Foot. Befides, in the Ufe of inclined Oars, more than 
half the Time is loft, in raffing and recovering the 
Oar, before they give the Stroke ; which makes the 
Veflel move by (its and jerks, fo that the People aboard 
feel (as it were) every Stroke of the Oars when they 
play ; whereas, the revolving Oars always move equal¬ 
ly, and fuGceed one another without Lofs of Time; 
which makes the Veffel move uniformly, without af¬ 
fecting thofe who are aboard. 

It is to be obferv’d too, that a Gaily built on pur- 
pofe for the Ufe of inclined Oars, would not be fo pro¬ 
per as another Veflel for perpendicular Qars ; becaufe 
the Gaily has a confiderable Length and but little Height 
above the Water. 

Having propofed this Invention to the Court of 
France , I was'fent to Havre de Grace , to make a 
Tryal, which had the Approbation of the Intending 
He made his Report, That the Officers at firft object¬ 
ed to the Invention j but as for his own part, the 
mote particularly he confider’d it, the more he was 
convinc’d of its Ufefulnefs. I was afterwards fent to 
Mar fellies , where I made feveral Tryals on board a 
Gaily ; the Swiftnefs of which was compar’d with that 
of another Gaily, equipp’d as ufual. M. de Cbaszel/es , 
a Member of the Royal Academy of Sciences , and En¬ 
gineer of the King’s Gallies, had Orders to make his 
° L 1 Obiter.- 
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Obfervations, and fend ’em to Court : A Copy of 
w hich he gave me, fign’d with his own Hand, and is 
as follows. 


The Report of Monfieur de Cha%eJIes, 

An Experiment of the Swiftnefs of a Gady, with per¬ 
pendicular revolving Oars , invented by Monfear Du 
Quet; compard with that of a common Gaily. Made 
at Marfeilles, &c. 

At ioh. 3 min. in the Morning, the Superbe Gaily 
quitted her Station over- againft the Augaflins , in 
order to fall down to the Chain. 

At io h. ii m. flic cattle to the Chain. 

At ioh. 6 m. the Machine Gaily quitted her Stati¬ 
on, at the innermoft Part of the Port. She had 
three Machines on each fide, 
to. 13. She came to the Chain. 

10. 19. The two Gallies abreaft. Both row with 
their whole Crews. 

20. 25. The Superbe pa/les ; and then rows only 
with the hinder part of her Crew. 

10. 27. The Machine Gaily palfes. 

10. 28. Both row with their whole Crews. 

10. 30. The Superbe Gaily paffes; and then rows 
only with the fore part of her Crewo 
so. 32. The Machine Gaily pailes ,* upon which 
the Superbe Gaily claps on more Oars, till fuch 
Time as flie has acquir’d the fame Velocity with 
the Machine Gaily : And it appear’d, that with 
ie-ven or eight Oars lefs than her Complement 
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on each fide, flic kept up with the Machine Gai¬ 
ly ; making about zoo Rowers, which was the 
Number of the Machine Gally’s Crew. There 
was a little Wind a-head, which retarded the Su¬ 
per he fomething more than it did the Machine 
Gaily ; becaufe the Superbe had her Mafts and 
Yard-Arms Handing, and the other not. 

10. 43. Came to the Moorings of the JJles. The 
Sign given for turning. 

10. 47. The Superbe was come about. It ap¬ 
pear’d, that the Machine Gaily was confiderabiy 
quicker in turning than the Superbe. 

10. 30. They came again into Port. 

By this it appears, that the Machine Gaily has a 
confiderable Advantage over the common one, in quit¬ 
ting her Station, and acquiring her firft Motion : For, 
in (even Minutes, (lie ran the whole Length of the 
Port ; having quitted her Station by means of her 
Oars, without towing her felf by her Moorings ; which 
is what another Gaily would not have efle&ed, but 
very (lowly. And the Superbe Gaily, after (lie had 
mov’d from her Station, was eight Minutes in going 
a lefs Diftance than the Length of the Port. 

But if we confider the Experiment made without 
the Harbour, it feems to prove the common Gaily to 
have the Advantage over the Machine Gaily, tho’ the 
Number of Hands be equal. For, with eight Oars 
lefs than her Complement on each fide, (lie kept up 
with the Machine Gaily, norwithftanding the greater 
Refiftance of the Wind againft her Mafts. However, 
if we confider, that the Crew of the Superbe was a 
great deal better than that of the Machine Gaily ,* 
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that the Superbe is acknowledg’d to be one of the 
bed Sailors the King has ; Whereas that which had 
the Machines , is an old decay’d Gaily, and reckon’d a 
very bad Sailor ; befides that the Crew of the Superbe 
are much better acquainted with the common Oar, 
than the others are with the new way of rowing ; and 
that in the common Gaily there’s no Improvement to 
be made, either with refpedt to the Proportion of the 
Oars, their Length, the Breadth of the Pallets, the 
Height of the Point of Reft, &c. ©r with refped: to 
the Conltru&ion of the Veflel ; whereas in the Ma¬ 
chine, there are feveral Things to be improv’d and al¬ 
ter’d in the Oars, the Hand-lpikes, and in dilpofing 
the Men to the beft Advantage. Thefe Things, I fay, 
confider’d, it feems reafonable to believe, that a Veflel 
with the Machines might go falter than one with the 
common Oars ; becaufe the Lois of Time is avoided, 
which happens in the ordinary way of rowing. 

This Experiment, however defective it be, for the 
Reafons above, will prove, That the Velocity is greater 
in this way of rowing than in the other, when the 
Circumltances on both Tides are equal. For, by my 
Journal, I find, that the Patronne y in Company with 
fourteen other Gallies, left the Port of Marfeilles at 
50 min. pafl three ; and rowing all in a Calm, came 
to the IJles at 4 h. 13 min. ; which made 33 m. in go¬ 
ing from the Chain to the IJles. But the Machine 
Gaily made the lame way, with zoo Men, in 30 min. 
having left the Chain at 10 h. 13 m. and arriv’d at the* 
IJles at io h. 43 min. aitho’ there was fome Wind 
a-head. 

Sign’d CHAZELLES. 
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This Experiment {hews, that the Impetus does not 
expend upon the Number of Oars, but the Number 
of Men. 

A Veffei charg’d with revolving Oars, will go as 
faff: in a Calm with ioo Men, as it would do if towed 
by a Gaily of 200 Men ; becaufe there will be one 
Gaily lefs to draw along. 


Another Memoire of Monfiear Chazelles, concerning 
the Ufefulnefs of perpendicular revolving Oars , 
invented by Monjieur Du Quet. 

The Experiment made of the New Machine , alt ho’ 
defective by reafon of the Difference there was with 
tefpedt both to the Crew and the Veflels, does yet 
leave room to expedt a confiderable Advantage from 
this Invention, in giving the Ship way : For tho’ the 
common Gaily fliould keep up with the Machine Gaily 
at their firft fetting out, with equal Number of Hands ; 
’tis evident, the Machine Gaily will get the better at 
long Run, when the others Crew are fo fatigu’d, as to 
be oblig’d to row by turns. For here the Men will 
hold out a longer Time, their Adtion not being Fo 
great, nor fo violent. Befides, having only 200 Men 
employ’d, and being equally mann’d with the other 
Gaily, frelh Hands may be fupply’d, and fo they will 
continue to go at the fame Rate : For in cafe of need, 
the Marines may be employ’d in this Service ; which 
they will perform with as little Reludtance, or Trou¬ 
ble, as they work at the Capftane. 

The Reafon of this Increafe of Velocity appears 
plain, if we confider the Difference between the com¬ 
mon 
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mon way of rowing, and that by perpendicular Oars: 
The laft is done by an uninterrupted Application of 
Force, in the fame Direction ; the other a<fts by Jerks. 
And, of the three Parts of Adtion that are employ’d, 
in order to give the Strokes ; one in railing the Oar 
out of the Water, the fecond in advancing the Hands for¬ 
wards, and the third in prefling againft the Water 
only the laft turns to Account : And that flill lofes 
l'omething of its Efficacy ; for the Crew, by their fal¬ 
ling back all together, make the Veflel plunge, -and 
render its Motion oblique, which contributes very much 
to its Decay. 

Thefe are not the only Defeats of the common 
Oars ; for, in order to augment their Force, the Num¬ 
ber is to be increas’d, and confequently, theVeflel mult 
have a greater Length; by which means, it is render’d 
weaker and lefs able to reflft the force of the Sea. Befides, 
the Veflel muft be low'-built, and uncover’d, (and fo 
more expos’d to the beating in of the Waves) by rea- 
fon they are obliged to proportion the Length of the 
Oar to the Strength and Size of the Men. And tho’ 
the Crew fliould be under fome Covert, as they are in 
a Galeafs; an Opening muft be left for the Oars to 
play, by which the Waves may beat in. 

Both thefe Inconveniencies are avoided, by the per¬ 
pendicular Oars ; becaufe the Addition of Force may 
be obtain’d, by only applying more Hands to the 
Machine ; fo that with two or three Machines on a 
fide, there will be more or lefs Force, in proportion 
to the Number of Men employ’d, and the Length of 
the Veflel may be leflen’d at Difcretion. And to guard 
sgainft the Sea, another Deck may be made, ffiut 
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clofe on all Tides, even where the Axis of the Machine 
pafles through, 

The chief Objections againft this Invention, feem 
to me fufficiently obviated by Mr. Du Qiiets Memoir : 
But tho’ the whole of what is objected Ihould indeed 
prove. That a Veflel made for failing, as the com¬ 
mon Gaily, would be fo incumber’d with the Ma¬ 
chines, as to make the Ufe of Sails impracticable ; yet 
if it ftill holds true, that Hie will move farter ; as ap¬ 
pears, both by Reafon and Fad; it muft be allowed, 
that a Veflel might be fo commodioufly conftruded, 
to carry thefe Machines , as to go as fart as a Gaily in 
a Calm, and better endure the Weather when under 
Sail. 

Such a Veflel would have feveral Advantages above 
a Gaily, both in Sailing, and in Fight; not to men¬ 
tion the Conveniencies of lodging the Crew. She 
may put off to Sea any where, and thereby avoid the 
Dangers attending the Coaft-Winds, which Gallies find 
to be a-head as foon as they have doubled certain 
Capes j and fo they find themfelves between two 
Winds, which there would be no Danger of, farther 
out at Sea. With refped to Fight, (lie may mount 
Cannon fore and aft, and on each fide ,* and even Mor¬ 
tar-pieces. In Time of Battel, file would be of won¬ 
derful Ufe ; for fiie would take and maintain her Port 
without Affiftance, either at the Head, or the Rear of 
the Enemy’s Line, and there make ufe of her Bombs : 
Befides the Advantages of towing off othef Veflels 
from their Danger in a Calm, and of boarding, or 
making ofF from the Enemy. And this holds in Ships 
of any Rate : provided the Length of the Oars, the 
' Breadth 
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Breadth of the Pallets, and the Strength of the Hand- 
fpikes be proportionable. And the moving Force will 
always be in proportion to the Strength and Number 
of the Men employ’d, and not to the Number of Ma¬ 
chines^ as in the common Oars, which too are im¬ 
practicable in Ships above the fourth Rate, by Reafon, 
of their great Length, which will be difproporti'onate 
to the ordinary Bulk of a Man. 

By this means the Crew will be free from the Fatigue 
of towing, and the Vefiel will move incomparably 
falter than if it was towed ; becaufethe Chaloups which 
tow, arefubjeCt to the Inconveniencies of the common 
Way of towing, by loling two thirds of the Time ; 
and befides, they can’t aCt all together: And the Vefiel 
that is towed, pulling them back after the Oar has 
made its Stroke, they have fo much of the Space to 
regain by the next Stroke. Befides, the Cable by 
which they tow, finking into the Water by its own 
Gravity, the Refiftance the Water makes to its Re¬ 
turn, is to be overbalanced ; all which Circumftances 
together confiderably diminilh the towing Force. 

Befides, this Invention is not fuch as is deftru&ive to 
Mankind, and becomes ufelefs to the Nation that firfi; 
puts it in Pradice, when generally known ; on the con¬ 
trary, it may be greatly advantagious to the Inventors at 
the Beginning, and every where ferviceable on many Oc- 
cafions, when it is put in Practice by thofe who ufe the 
Sea. 

Signed CHAZELLES. 


Mr. de Cha&elles might have added, that the Cha¬ 
loups that tow, are in clofe Fight liable to be funk by 
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the Enemy’s Cannon, and are expofed to the Waves by 
their having fo little Height above Water. 

It may be proper to explain the Advantages there 
are in boarding, or getting clear of the Enemy,by means 
of the new Oars. 

The chief Advantage, and which includes all the 
reft, is, that let a Veflel crowd as much Sail as poflible, 
the perpendicular Oars are always capable of in- 
creafing her Swiftnefs, becaufe the Rowers have only 
a Motion of three Foot to make one Way, and as 
much the contrary Way, in order to make the Oars 
defcribe four and fifty Foot Space in the Water, and 
that Motion of fix Foot might be perform’d in two 
Seconds of Time, if the Oars met with no Refiftance ; 
confequently the Veflel muft run four and fifty foot 
in two Seconds, that is, about fix Leagues an Hour, 
before thofe revolving Oars be unterviceable, for then 
the Veflel would go as fall as the Oars could poffibly 
move with a Diameter of eighteen Foot; and if it was 
neceflary to make them move fafter, it is only length- 
ning out their Diameter, and they would move fo 
much the fafter, without obliging the Rowers to in- 
create their own Motion. 

Mr. Arnoult Was order’d to examine the new Oars; 
and he made his Report to the Court, that the Offi¬ 
cers 6f the Gallies found, that they interfered with the 
Ute of the Sails in a Gaily, but might be of Ufe in other 
Veflels and Bomb-ketches ; in Confequence of which, 
I wasfent to Toulon to make the Experiment on Board a 
Bomb-ketch. 

At the Time when the Experiment was madfc, 
Mr. de Vauvre , and the Officers of the Marine w ere 
at Sea, and only fome Officers of the Port Mere pre- 
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lent, who fent a Verbal Procefs to the Court, without 
acquainting me with it, or offering any Objection, 
although I had very much prefs’d them to it, in order 
to obviate the Prejudices might be conceiv’d againil 
this Novelty. 

At my Return to Paris, Mr. de Salabery, furpriz’ci 
at my knowing nothing of that Account, gave it me 
toanfwer, which I did Paragraph by Paragraph : The 
whole was given to a general Officer then at Court to 
examine, and make a Report of it, the Refult of which 
was. That this Invention ought to be put in Pra&ice. 


XIL Fart of a Letter from the Reverend 
Mr. Rowlands, to the Reverend Mr. Der- 
ham, Prebendary of Windfor., and F. R. S. 
Concerning the foe king of the River Mene with 
Oyfers. 

"'"T"' H E River of Mene, that divides Angle fey from 
Carnarvonjhire , near which I live,, has at pre- 
lent the Bottom of its Channel for lome Miles .in 
length, all bedded with good Oyffers, in fuch Plenty, 
that in the Seafon, feveral Boats are daily empoly’d 
to dredge them up, and have done fo thefe eight or 
nine Years lall part to their great Profit ; but what I 
recommend as obfervable, is, that about twenty four 
Years ago, we have good Affurance, that there were 
none to be found on that Bottom : but that a Gentle¬ 
man about that Time, caufed three or Tour hundred 
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